Confluent monolayers of cultured porcine thyroid cells transport fluid from the apical to the basal surface, forming circumscribed zones of detachment (domes) from the culture dish substrate. Fluid transport, as measured by increase in dome height, was stimulated by prostaglandin E2 (PGE2; 1 \g=m\mol/l) and inhibited by amiloride (0\m=.\1\p=n-\100\g=m\mol/l). Values of the inhibition constant (Ki) with 95% confidence limits for each of a series of amiloride analogues were: 3 \ m=' \ , 4 \ m=' \ \ x =r e q -\ dichlorobenzamil (DCB), 0\m=.\090(0\m=.\045\p=n-\0\m=.\18) \g=m\mol/l; 2\m='\,4\m='\;-dimethylbenzamil (DMB), 0\m=.\14 (0\ m=. \ 074\ p=n-\ 0\ m=. \ 27) \g=m\mol/l;amiloride, 0\m=.\72 (0\ m=. \ 33\ p=n-\ 1\ m=. \ 8)\g=m\mol/l;5-(N,N\x=req-\ hexamethylene)amiloride (HMA), 17 (5\m=.\9\p=n-\43)\g=m\mol/l; 5-(N-ethyl-N-isopropyl)amiloride (EIPA), 33 (15\p=n-\71) \g=m\mol/l; and 2-guanidinobenzimidazole, 243 (110\p=n-\570) \g=m\mol/l.Triaminopyrimidine was ineffective at concentrations up to 1 mmol/l. Since DCB and DMB are known to have a higher affinity for Na+ channels, while HMA and EIPA show higher affinity for Na+/H+ antiports, it was concluded that PGE2-stimulated fluid transport involved an apical membrane Na+ channel. Journal of Endocrinology (1989) 123, 93\p=n-\97 
INTRODUCTION
Confluent monolayers of cultured porcine thyroid cells on a solid plastic support, transport fluid from the apical to the basal pole forming circumscribed elevations (domes) above the culture dish substratum (Bourke, Matainaho, Huxham & Manley, 1987) .
A method of quantitation of fluid transport based on the measurement of the height of the domes has been described ). Thyrotrophin and prostaglandin E2 (PGE2), both activators of adenylate cyclase, were shown to stimulate fluid trans¬ port. An electrical potential difference, positive on the basal side, exists across the epithelium (Pearson, Bourke, Manley et al. 1988 ), implicating cation transport as the motive force for fluid translocation.
Ion replacement studies showed that Na+ was actively transported. Both electrical potential difference and fluid transport across the monolayer in the presence of PGE2 were inhibited by the diuretic amiloride ; Pearson et al. 1988 ). Amiloride and its analogues have been widely employed in studies of Na+ translocation across membranes, particularly to distinguish Na+ channels from Na+/ H+ antiports (Beños, 1982; Garty & Beños, 1988; Kleyman & Cragoe, 1988) .
Amiloride is a pyrazine derivative bearing amino groups at positions 3 and 5, a chloro group at position 6 and a guanidinocarbonyl moiety at position 2. Introduction of one or two (usually hydrophobic) substituents on the 5-amino nitrogen atom generally results in enhanced activity for the Na+/H+ antiports, while deleting the inhibitory effect on the Na+ channels. Proper substitution of the terminal guanidino nitrogen atom, e.g. with a benzyl or a substituted benzyl group, enhances the Na+ channel inhibitory activity (Kleyman & Cragoe, 1988) . Triaminopyrimidine (TAP; Benos, 1982) and 2-guanidinobenzimidazole (BIG; Cuthbert, 1976) 
MATERIALS AND METHODS
Porcine thyroid cell cultures were established as described previously (Bourke, Carseldine, Ferris et al. 1981; Manley, Huxham & Bourke, 1986; Bourke et al. 1987; (Eagle, 1959) (Taub, 1985 Pearson et al. 1988), indicating that the actively transported species was Na+. Removal of chloride from the medium inhibited transport while paradoxically increasing the TEP, indicating that chloride transport was passive, electrogenically coupled to Na+ transport.
Several of these properties suggested that the thyroid epithelium has an electrogenic Na+ transport process which is similar to that present in classical 'tight' epithelia (Pearson et al. 1988 ) such as frog skin, toad bladder or mammalian distal nephron in which Na+ entry at the apical pole of the cells is mediated by Na+ channels (Benos, 1982) .
On the other hand, transport was also inhibited by acetazolamide (an inhibitor of carbonic anhydrase) and by reduction in the bicarbonate concentration of the medium ). The implied involve¬ ment of carbonic anhydrase in a cation transport system suggested that entry of Na+ at the apical pole of the cells occurred through a Na+/H+ antiport Downloaded from Bioscientifica.com at 10/22/2018 01:00:06PM via free access Pearson et al. 1988) , analogous with the Na+ transport process in the proximal nephron (Lucci, Tinker, Weiner & DuBose, 1983; Morel & Doucet, 1986) .
In the present studies, we have used the known specificity of amiloride and its analogues to dis¬ tinguish between Na+ channels and Na+/H+ antiports. Kleyman & Cragoe (1988) (Kleyman & Cragoe, 1988 (Benos, 1982;  Garty & Benos, 1988; Kleyman & Cragoe, 1988 (Kleyman & Cragoe, 1988 (Cuthbert, 1976; Benos, 1982 Fig. 1 ), we are unable to obtain usefully precise K{ values to permit characteriza¬ tion of the transport mechanism.
The inhibitory effect of acetazolamide on fluid trans¬ port in the cultured thyroid epithelium suggested Na+/ H + antiports as the Na + entry mechanism ). This suggestion is clearly inconsistent with the present evidence, which conclusively implicates Na + channels. In frog skin however, where Na+ transport is known to be mediated by Na+ channels, the Na+ and H + transport mechanisms are electrically linked with an approximately 1:1 stoichiometry (Ehrenfeld & GarciaRomeu, 1977 (Palmer &Frindt, 1986 ).
We conclude that PGE2-stimulated fluid transport in the thyroid epithelium is dependent upon entry of Na+ ions at the apical pole of the cells through Na+ channels.
